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ContextWlbservationalstudieshavesuggestedthathigherconsumptionof
soyfoodsmayreducetheriskofprostatecancer.
lbjectiveWte conducted a systematic review with a metaJanalysis of
studiesthatassessedtheassociationbetweensoyJbasedfoodconsumptionand
theriskofprostatecancer.
aata sources and study selectionWte searched MbaifkbIbMBApbI
CfkAeiI horea Medical aatabaseI horeaMedI horeanstudies fnformation
pervicepystemIgapanacentraoevuoMedicinaIandChinakationalhnowledge
fnfrastructure for studies released through lctoberI 2MMT. te manualy
searched the bibliographies from key retrieved articlesIreviewed scientific
evidencereports.
aataextraction and synthesisWTwoauthorsindependentlyextractedthe
dataIincludingthestudydesignIparticipantcharacteristicsImeasurementofsoy
foodconsumptionandoutcomesIadjustmentforpotentialconfoundersIestimates
ofassociationsIand study quality criteria.te subgrouped the associations
basedon differenttypesofsoy consumptions.tepooledoddsratiosEloF
usingarandomJeffectsmodel.
oesultsWteidentifiedfivecohortstudiesandeightcaseJcontrolstudies.The
pooledlo foralsoy foodswasM.S9E9R% CfIM.RTJM.84FIandthelo for
nonJfermentedsoyfoodswasM.TRE9R% CfIM.S2JM.89F.Amongindividualsoy
foodsIonlytofuyieldedasignificantloEM.TP;9R% CfIM.RTJM.92F.Theresults
wereconsistentandstatisticalysignificantinsensitivityanalyses.Consumption
ofsoymilkImisoIornattodidnotsignificantlyreducetheriskofprostate
cancer.denisteinanddaidzeinweresignificantlyassociatedwithalowerrisk
ofprostatecancer.
ConclusionsWThissystematicreview suggestthatsoy food consumption
maylowertheriskofprostatecancer.cutureresearchshouldattempttomake
adefeniteconclusion.
heywordsWsoybeanIprostatecancerImetaJanalysis
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f.fkTolarCTflk
mrostatecanceristhesecondleadingcauseofcancerdeathamongAmerican
menIafterlungcancer.TheAmericanCancerpocietyEACpFestimatesthatin
2MM8IaboutN8SIP2Mnew casesofprostatecancerwil bediagnosed in the
rnitedptatesIandabout28ISSMmenwildieofthediseaseEACpI2MMT_NF.
thiletheunderlyingresearchoutcomesarenotyetclearItheACp suggests
thateatinglessredmeatandfatandeatingmorevegetablesIfruitsIandwhole
grainsmayreducetheriskofprostatecancerEACpI2MMT_N;cournierIN998F.
poybeanproductsarepromotedasprotectiveagainstcertaintypeofcancerI
andresearchersbelievethattheisoflavonesinsoy Ee.g.IgenisteinIdaidzeinI
andglyciteinFmayplayaroleinreducingtheriskofcancer.fsoflavonesare
sometimescaled"plantestrogens"or"phytoestrogensI"becausetheyactlike
weak formsofestrogenIblocking celsfrom using otherformsofestrogen
EACpI2MMT_2F.fndeedIanumberoflaboratoryandanimalexperimentsIaswel
as studies that observed large groups of peopleIhave found that soy
isoflavones may reduce the risk ofdeveloping breastIprostateIand colon
cancer.aespite these findingsIresearch has yielded mixed results as to
whetherconsumingisoflavonescanlowertheriskofprostatecancerEgacobsenI
N998;komuraI2MM4;ieeI2MMP;ponodaI2MM4F.
lnly onemetaJanalysisactualy correlatedsoy consumption with alower
riskofprostatecancerIandthisanalysiswasfundedbythesoyfoodindustry
and hassomemethologicallimitationsEvanI2MMRF.cirstIitdidnotinclude
studies assessing fermented soy food Esuch as miso and natto in gapanFI
becausetheauthorsthoughtthatfermentedfoodmightincreasetheriskof
certaincancersEtuI2MMMF.eoweverItoourknowledgeInostudieshavefirmly
demonstrated thatconsuming fermented soy foods correlated with prostate
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cancer.pecondItheanalysiscombinedmeasurementsfrom differenttypesof
soy foodsIeven though theireffectsmightbeofdifferentmagnitudesIand
eventhoughsomemayhavehadapositiveeffectandothersanegativeeffect
EninI2MMSF.ThirdIthe study did not consider the race of the study
populationsIeventhoughprostatecancerismostcommoninkorthAmerica
andnorthwesternburopeandlesscommoninAsiaIAfricaIandCentraland
pouthAmerica.ThereasonsforthisdiscrepancyarenotclearIbutraceshould
beconsideredasapotentialstratificationfactorthatmightmodifytheeffects
ofsoyfoodsonprostatecancerrisk.
Although it was not a systematic reviewI another review found
inconsistencies between a few studies that demonstrated a
statisticalyJsignificantprotectiveeffectIwhichshouldlimitthecontributionof
thesestudiestotheexposureJdiseaserelationshipEdanryI2MMRF.
pincenopilotstudiesorhumanclinicaltrialshaveassessedtherelationship
between soy productintakeand prostatecancerriskIweconducted anew
systematicreview andmetaJanalysisoftheepidemiologicstudiesthatdescribe
theassociationbetweensoyfoodconsumptionandtheriskofprostatecancer.
tegleanedourdatafrom theoriginalmeasurementsofsoyintakefrom each
individualstudyIinordertoaccuratelyassesstheeffectsofdifferenttypesof
soy foods.And we included an assessmentoffermented soy foodIwith
subgroupanalysistorevealany differencesintheeffectsoffermentedand
nonfermentedsoyfoodEsuchassoymilkItofuIsoybeansIsoynutsF.cinalyIto
assessthecontributionsofracetoprostatecancerriskIweconductedseparate
analysesforalmencombinedImeninAsiaIandmenintesterncountries.
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ff.MbTelap
N.pelectioncriteria
To be includedIstudies had to be cohortstudies Eprospective cohortor
historicalcohortForcaseJcontrolstudieswith an adultpopulation.corthe
purposeofthisreportIal study armswith any typeofsoy productwere
considered "soy interventions." te included al methods for measuring
exposuretosoyIsuchasquestionnairesIinterviewsIandserum levelorurinary
excretionofisoflavones.tedidIhoweverIexcludeddataconcerningsoyfood
consumption after cancer diagnosisIbecause dietary soy intake is easily
changed.telimitedouranalysestostudiesofclinicalcanceroutcomesEe.g.I
diagnosisofprostatecancerF.tedidnotincludestudieswithtumorJrelated
biomarkersorcancerriskfactorsasoutcomes.
2.pearchstrategy
teconductedasystematicliteraturesearchofMbaifkb EN9SStolctober
2MMTFIbMBApb EN98Mtolctober2MMTFIandCfkAeiEN982tolctober2MMTF
for studies describing the association between soy food consumption and
prostatecancer.pincemanytraditionalfoodsinhoreaIgapanIandChinaare
prepared from soyIwe reasoned thatnumerous studies could have been
publishedinthesethreelanguages.ThusIwealsosearchedthehoreaMedical
aatabase EhMbaseF EhttpWLLkmbase.medric.or.krFI horeaMed
EhttpWLLwww.koreamed.orgIhoreaMedicaldatabaseFIandhfpp Ehoreanstudies
fnformation pervice pystemIhttpWLLkiss.kstudy.comLFforstudies in horean;
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gapana centra oevuo Medicina EgAMApFEwww.jamas.or.jpFfor studies in
gapanese; and China kational hnowledge fnfrastructure ECkhfF
Ewww.cnki.co.krFforstudiesinChinese.
TwosearchthemesI"soy"and"prostatecancerI"werecombinedusingthe
BooleanoperatorAka.ThefirstthemeI"soyI"combinedthesynonymsofthe
katuralstandardIandsearchtermsofMbaifkb andbMBApb.Thesecond
themeI"prostate cancerI" combined the search terms of Mbaifkb and
bMBApb.
ThesesearchtermswereadaptedtosearchMbaifkbandbMBApbW
#N.Esoybeansxmh] or soybean oilxmh] or soyxtw] or soybean*xtw] or
genisteinxmh]orisoflavonesxmh]orglycine maxxtw]orcoumestrol*xtw]or
daidzeinxtw] or edamame*xtw] or genisteinxtw] or greater beanxtw] or
isoflavon*xtw]orlegume*xtw]ornatto*xtw]orphytoestrogen*xtw]orplant
estrogenxtw]orplantestrogensxtw]orsoyaxtw]orshoyuxtw]orsojaxtw]or
sojabohnextw] or texturized vegetable proteinxtw] or texturized vegetable
proteinsxtw] or BowmanJBirk trypsin inhibitorxtw] or inositol
hexaphosphatextw]orphyticacidxtw]orphyticacidsxtw]orbetaJsitosterolxtw]
orsaponin*xtw]ordaidzein*xtw]orchinesepeaextractxtw]orchinesepea
extractsxtw]orbean extractxtw]orbean extractsxtw]orsoyabean*xtw]or
tofuxtw]orsoyacalxtw]F
#2. mrostatic keoplasmsxmh] lo prostatic neoplasm*xtw] lo prostate
cancer*xtw]loprostateneoplasm*xtw]
#P#NAka#2
TomakeoursearchashighlysensitiveaspossibleIwedidnotlimitstudy
designsIandweconsideredarticlespublishedinanylanguage.fnadditionIwe
manualy searched the reference lists ofal identified relevantpublicationsI
reviewedselectedscientificevidencereportsEAgencyforeealthcareoesearch
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andnualityF.
P.oeview methods
A.ptudypelection
TworeviewersEevt andhpvFidentifiedarticleseligibleforfurtherreview
byperforminganinitialscreenofidentifiedabstractsortitles.Articleswere
retainedwheneitherofthetworeviewersbelievedthatitshouldberetained.
ThesecondscreeningwasbasedonfulJtextreview.Anydisagreementwas
resolvedbyconsensus.
B.aataextraction
fnformationonstudydesignIparticipantcharacteristicsImeasurementofsoy
food consumption and outcomesIadjustmentforpotentialconfoundersIand
estimates of associations were extracted in paralelby two independent
investigators. aiscrepancies were resolved by discussion and repeated
examinationofthearticles.
Boththemeasuresusedtoquantifysoyintakeandthelevelsofsoyintake
variedconsiderably among thestudiesIsoweexaminedtherisk associated
withthelargestdifferencesinexposurebetweentheircasegroupsandcontrol
groups.teextractedadjustedrelativerisksEoosFIhazardratiosIoddsratios
ElosFIand9R% confidenceintervalsECfsFfortheriskofdevelopingprostate
cancerinahigherconsumercomparedtoalowerconsumer.
C.nualityassessment
teassessedhow welthestudywasdonetominimisetheriskofbiasor
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confounding using checklist of pcottish intercolegiate guidelines network
EpfdkF.fffew ornocriteriahavebeenfulfiledItheconclusionsofthestudy
werethoughtlikely orvery likely toalter.Andweregardedthestudy as
"studyoflow quality".
a.ptatisticalAnalysis
Theloswereusedasthecommonmeasureofassociationacrossstudies
bydirectlyconsideringthehazardratiosandoosaslos.ThemetaJanalysis
wasperformedusingptataversion9.2EptataCorpIColegeptationITexasF.te
usedthe"meta"commandinptataIinordertogenerateapooledlo across
thestudiesIusingtheaerpimonianandiairdrandomJeffectsmodelsEbggerI
2MMTIaerpimonianIN98SF.Analyseswereseparatedbasedonthetypeofsoy
food or isoflavoneIwhether the food was fermentedIthe race ofstudy
populationIandthestudydesign.corestplotswereusedtovisualyassessthe
loestimatesand9R% confidenceintervalsECfsFacrossthestudies.pensitivity
analysiswasperformedtoassesstheeffectsofstudyquality.
To assessforheterogeneity oflosacrossthestudiesItheCochranen
statisticEm=M.NMwasconsideredsignificantFandf2statisticwerecalculated
EeigginsI2MMP;eigginsI2MM2F.Thepossibilityofpublicationbiaswasassessed
usingthebggertestandvisualinspectionofafunnelplotEBeggIN994;bggerI
N99TF.To estimate whether publication bias would explain the observed
associationsIwealsocalculated"fail-safe N" using MetaWin 2.0 (Rosenthal, 
1979). 
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Ⅲ.obpriTp
teidentified fivecohortstudiesand eightcaseJcontrolstudiesEwith no
overlapping dataFthatinvestigated thelink between soy food orisoflavone
consumption and the risk forprostate cancer.The cohortstudies included
8TI844participantsandN2MSincidentcasesofprostatecancerETableNFIand
thecaseJcontrolstudiesincluded4MN8casesand44MTcontrolsETable2F.cour
EhurahashiI2MMT;AlenI2MM4;kagataI2MMT;ponodaI2MM4Fofthestudieswere
conductedingapanItwoEgianI2MM4;ieeI2MMPFinChinaIoneEpungIN999Fin
TaiwanIfourEkomuraI2MM4;gacobsenIN998;peversonIN989;ptromIN999Fin
thernitedptatesIoneEsileneuveIN999FinCanadaIandoneEholonelI2MMMFin
thernitedptatesandCanada.
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TableN.Cohortstudiesofsoyconsumptionandriskforprostatecancer
pource mopulation TotalkLko.lfCases
poyAssessed poyfntakeComparison AdjustedooE9R%CfF
MaximumcolowJupIyear Adjustment
hurahashiI2MMT gapanLgapanese 4PIRM9LPMT
genisteindaidzeinmisosouptotalsoy
<NP.2mgLdvs≥P2.8mgLd<8.RmgLdvs≥2M.4mgLd<NNM.MmiLdvs≥PRS.MmiLd<4S.SgLdvs≥NMT.4gLd
M.TNEM.48JN.MPFM.TTEM.R2JN.NPFN.M4EM.T2JN.RMFM.82EM.RTJN.N9F
9
ageI areaI smokingstatusI drinkingfrequencyI maritalstatusIBMfIintake oftotal fatty acidsIdairyIvegetablesandfruits
AlenI2MM4 gapanLgapanese N8INNRLN9S
tofumisosouptotalsoy
<2Lweekvsalmostdaily<2Lweekvsalmostdailyiow vseigh
M.88EM.R8JN.PRFM.94EM.STJN.PPFM.T9EM.RPJN.N8F PP
ageI calendar periodIcity of residenceIradiation dose andeducationlevel
komuraI2MM4
eawaiLgapan eseAmerican RI82SLPM4 tofu MgLweekvs>24MgLweek M.82EM.R4JN.2PF PM
ageIcigarette smokingIalcohol intakeI totalcaloriesI arm muscleareaIBMf
gacobsenIN998 CaliforniaLnotreported N2IP9RL22R soybeanmilk nevervs>NLday M.PEM.NJM.9F NS
ageIBMfIfrequency ofconsumption of coffeeIwhole fat milkI eggsandcitrusfruitsIageatfirstmarriagepeversonIN989 eawaiLgapanese TI999LNT4 tofumisosoup ≤NLwkvs≥RLday≤NLwkvs≥RLday M.PREM.M8JN.4PFN.24EM.RNJP.M4F 2N age
AbbreviationsWooIrelativerisk;BMfIbodymassindex.
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Table2.CaseJcontrolstudiesofsoyconsumptionandriskforprostatecancer
pource mopulation ko.lfcasesLko.lfControls poyAssessed poyfntakeComparison AdjusstedloE9R%CfFAdjustment
kagataI2MMT gapanLgapanese 2MML2MM isoflavonesgenisteindaidzein
<PM.RmgLdvs≥89.9mgLd<N.NmgLdvs≥2.RmgLd<M.8mgLdvs≥N.9mgLd
M.48EM.2RJM.9PFM.S8EM.P9JN.2MFM.S4EM.PSJN.NTF smokingIenergyImrcA intake
ponodaI2MM4 gapanLgapanese N4MLN4M Totalsoytofunatto
≤TT.MgLdvs≥N8T.2gLd≤N9.TgLdvs≥9S.4gLd≤R.TgLdvs≥4M.MgLd
M.RPEM.24JN.N4FM.4TEM.2MJN.M8FM.2REM.MRJN.24F cigarettssmokingIenergyintake
gianI2MM4 ChinaLChinese NPML2T4 fermentedsoy MgLdvs>4.MgLd 2.M2EN.M8JP.T8F ageIBMfIphysicalactivityIlocality ofresidenceIeducationI family incomeI marital statusIprostatecancerinfirstJdegreerelativesIcaloricintakeIfreshvegetablesandfruitsconsumptionIteadrinking
ieeI2MMP] ChinaLChinese NPPL2SR Totalsoytofugenisteindaidzein
<2T.RgLdvs>NNN.8gLd<N4.PgLdvs>P4.RgLd<NT.9mgLdvs>S2.MmgLd<NM.MmgLdvs>PS.PmgLd
M.RNEM.28JM.9RFM.R8EM.PRJM.9SFM.RPEM.29JM.9TFM.RSEM.PNJN.M4F ageItotalcalories
holonelI2MMM CanadaIr n i t e dptatesLmultiethnicNISN9LNISN8
TotalsoyAfricanJAmericanthitegapaneseChinese
lowestvshighestquintilelowestvs2ndtertilelowestvshighesttertilelowestvshighesttertilelowestvshighesttertile
M.S2EM.44JM.89FM.8REM.SMJN.2NFM.TTEM.4RJN.PMFM.TPEM.N9J2.8MFM.T4EM.PTJN.44F
ageIeducationIethnicityIgeographicareaIcalories
ptromIN999 r n i t e dstatesLCaucasian 8PLNMT
genisteindaidzeinformononectinbiochanin
highorlowhighorlowhighorlowhighorlow
M.TNEM.P9JN.PMFM.RTEM.PNJN.MRFM.99EM.R4JN.8NFM.92EM.RMJN.TMF
ageI family history of prostate cancerI alcoholintakeItotalcaloricintake
sileneuveIN999 CanadaLmultiethnic NIS2PLNIS2P soybeanortofu nonevssome M.8EM.SJN.NF
ageIprovinceofresidenceIraceIyearssincequittingsmokingIcigarettepackJyearsIBMfIriceandpastaIcoffeeIgrainsIcerealsIalcoholIfruitandfruitjuicesImeatintakeIincomeIfamiloyhistoryofcancer
pungIN999 TaiwanLpouthMineI eakkaIMainland 9MLN8M soybeanmilk yesvsno M.9REM.4RJ2.MMF J
AbbreviationsWloIoddsratio;BMfIbodymassindex;mrcAIpolyunsaturatedfattyacid.
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TenstudiesmeasuredsoyconsumptionusingaselfJquestionnaire;theother
three used an interview EkagataI2MMT;holonelI2MMM;gianI2MM4F.The
evaluationsaddressedvarioussoyinterventionsIsuchastotalconsumptionof
soy food and individualconsumption ofmisoItofuIsoybean milkInattoI
isoflavonesIetc.peven studiesEAlenI2MM4;gacobsenIN998;peversonIN989;
holonelI2MMM;ptromIN999;sileneuveIN999;pungIN999F did notreport
exposure differences using a quantitative scale Esuch as mgLdayIgLweekF.
fnsteadIthesestudiesusedfrequencyofconsumptionwithoutreportingportion
sizesIandtertilesorquartileswithoutreporting exactcutJoffpointsIetcas
comparisons.
Thepotentialconfoundersforwhichthestudieswereadjustedareshownin
TablesNand2.AlofthestudiesconsideredageasapotentialconfounderI
butthreeEAlenI2MM4;peversonIN989;pungIN999Fofthestudieswerenot
adjustedforthepotentialconfoundingfactorsofdietorcaloricintake.
AmongthethirteenselectedstudiesIonecohortstudyEgacobsenIN998Fand
threecaseJcontrolstudiesEkagateI2MMT;ieeI2MMP;holonelI2MMPFfoundan
association between soy food consumption and decreased risk ofprostate
cancer.lnecaseJcontrolstudyEgianI2MM4Ffoundthatintakeoffermentedsoy
foodincreasedtheriskofprostatecancer.
N.Typeofpoycoodorfsoflavone
fntheanalysisofindividualtypesofsoy foodIonly tofudemonstrateda
significantprotectiveeffectwith noheterogeneity ETableP;cigureNF.cive
studiesEAlenI2MM4;komuraI2MM4;peversonIN989;ponodaI2MM4;ieeI2MMPF
tested the relationship between tofu and prostate cancer riskIand one
caseJcontrol study Eiee. 2MMPF reported a significant relationship. The
associationbetweentofuconsumptionandprostatecancerwasslightlystronger
afterweexcludedtwolowJqualitystudiesEAlenI2MM4;peversonIN989FEloI
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M.S8;9R% CfM.RMJM.9N;m=M.MNN;mforheterogeneityIM.P9F.
TableP.pummaryoddsratiosfortheassociationbetweensoyconsumption
andprostatecancerincohortandcaseJcontrolstudies
ptudies mooledloE9R% CfF mvalue mvalueforheterogeneity f2E%FTypeofsoyfood
Tofu R M.TPxM.RTIM.92] M.MM9 M.428 M
poybeanmilk 2 M.RTxM.N9IN.TS] M.PP2 M.M89 J
katto N M.2RxM.MRIN.2R] M.M9N J J
Miso P N.MMxM.T9IN.2T] M.99N M.82M J
Totalsoyfood R M.S9xM.RTIM.84] <M.MMN M.R44 M
cermentation
ves R N.NMxM.TSIN.RT] M.S2M M.NMM 49
ko 8 M.TRxM.S2IM.89] M.MMN M.4NP 2
Typeofsoyisoflavone
denistein 4 M.STxM.R2IM.8S] M.MM2 M.8TP M
aaidzein 4 M.SSxM.RNIM.8S] M.MM2 M.TT2 M
Biochanin N M.92xM.RMIN.S9] M.T89 J J
cormonectin N M.99xM.R4IN.82] M.9T4 J J
AbbreviationWloIoddsrisk;CfIconfidenceinterval.
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cigure N.oelative riskLodds ratios for the associations between tofu
consumptionIforindividualstudiesandalstudiescombined.
ThesizeofthedatamarkersEsquaresFcorrespondstotheweightofthestudyinthe
metaJanalysis
Theriskofprostatecancerdecreasedsignificantlyinassociationwithhigh
consumption ofnonJfermented soy foodsEincluding tofuIsoybean milkIand
soybeansFIbuthighconsumptionoffermentedsoyfoodsEincludingmisoand
nattoFwasassociatedwithanincreasedriskofprostatecancer.bxcludingof
twolowJqualitystudiesgaveussimilarresultsEloIN.M8;9R% CfIM.RNJ2.29;
m=M.8RNF.
courcohortstudiesEAlenI2MM4;gacobsenIN998;peversonIN989FIandfour
caseJcontrolstudiesEponodaI2MM4;ieeI2MMP;sileuneuveIN999;pungIN999F
tested nonJfermented soy food.Among these eightstudiesIone EgacobsenI
N998FofthecohortstudiesandoneEieeI2MMPFofthecaseJcontrolstudies
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reportedaninverseassociationbetweennonJfermentedsoyfoodconsumption
and risk ofprostate cancer.corthe studies thatreported an association
betweensoyconsumptionandprostatecancerIthesummaryoddsratioEloF
wasM.TRE9R% CfIM.S2JM.89;m=M.MMN;mforheterogeneity=M.4NP;cigure2F.
cigure2.oelativeriskLoddsratiosfortheassociationbetweennonJfermented
soyfoodconsumptionIforindividualstudiesandalstudiescombined.
ThesizeofthedatamarkersEsquaresFcorrespondstotheweightofthestudyinthe
metaJanalysis
A sensitivityanalysisthatexcludedthreelowJqualitystudiesEAlenI2MM4;
peversonIN989;pungIN999FyieldedaslightlystrongerresultIwithapooled
loofM.S9E9R% CfIM.R4JM.89;m=M.MM4;mforheterogeneityIM.289F.
lne study EholonelI2MMMFevaluated consumption ofsoy food without
reporting originalintakemeasurementsforindividualsoy productsEsuch as
tofuIsoybeanmilkInattoF.AdditionalyItheresultsoffourotherstudieswere
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basedoncombinedmeasurementsfrom fermentedandnonfermentedsoyfood.
Althoughtheoveral combinationofsoyfoodswasdiverseIweregardedthis
combinationaspossiblythemostaccuratedescriptionofthewaymostpeople
consumesoyfoodIJasawidevarietyJsowecombinedthesemeasurementsas
"totalsoy food".Among the five studies that evaluated totalsoy food
consumptionItwostudiesEholonelI2MMM;ieeI2MMPFconcludedthatithada
significantprotectiveeffect.Thepooledlo wasM.S9E9R% confidenceinterval
xCf]IM.RTJM.84;m<M.MMNFIandthemvalueforheterogeneityinresultswasM.R4.
bxcludingonestudyoflow qualityEAlenI2MM4FIdidnotchangethefindings
EloIM.SS;9R%CfIM.RPJM.82;m<M.MMNF.cigurePdetailstheriskratiosforthe
associationsbetweentotalsoyfoodconsumptionIforindividualstudiesandfor
alstudiescombined.
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cigureP.oelativeriskLoddsratiosfortheassociationsbetween totalsoy
foodconsumptionforindividualstudiesandforalstudiescombined.
ThesizeofthedatamarkersEsquaresFcorrespondstotheweightofthestudyinthe
metaJanalysis
thenweanalyzedindividualtypesofsoyisoflavoneIgenisteinEloIM.ST;
9R%CfIM.R2JM.8S;m=M.MM2FanddaidzeinEloIM.SS;9R%CfIM.RNJM.8S;m=M.MM2F
hadsignificantprotectiveeffectsIwithoutheterogeneity.
2.oaceofpopulation
fn thefivestudiesthatevaluated theassociation between totalsoy food
consumptionandprostatecancerIfourstudiesenroledAsianpopulationsand
onestudyEholonelI2MMMFenroledbothAsianandtesternsubjects.bxclusion
ofthetesternpopulationdidnotchangethefindingsIalthoughtherewasno
significantrelationshipbetweentotalsoyfoodconsumptionandprostatecancer
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inthetesternpopulation.tecouldnotisolatetesternpopulationdatafor
nonJfermentedsoy foodandtofuIbecausethemajority ofthestudieswere
conductedinAsianandmultiJethnicpopulations.
P.ptudydesign
The sensitivity analyses thatincluded only cohortstudies did notyield
significantresultsIalthoughthey didrevealthattheriskofprostatecancer
tendedtodecreasewithconsumptionoftofuInonJfermentedsoyfoodIandtotal
soyfood.fncontrastItheanalysesthatincludedonlycaseJcontrolstudiesyield
moresignificantprotectiveeffectsfortofuInonJfermentedsoyfoodIandtotal
soyfoodETable4F.
Table4.pubgroupanalysisofsoyconsumptionandprostatecanceraccording
tostudycharacteristics
Abbreviation: OR, odds ratio CI, confidence interval
ptudies mooledloE9R% CfF mvalue mvalueforheterogeneityTofu R M.TPxM.RTIM.92] M.MM9 M.428
Cohortstudy P M.82xM.S2IN.NM] M.N82 M.499
CaseJcontrolstudy 2 M.RRxM.PSIM.8R] M.MMT M.ST8
konJfermentedsoyfood8 M.TRxM.S2IM.89] M.MMN M.4NP
Cohortstudy 4 M.T2xM.49IN.MS] M.M94 M.22N
CaseJcontrolstudy 4 M.TPxM.R8IM.92] M.MM8 M.44P
Totalsoyfood R M.S9xM.RTIM.84] <M.MMN M.R44
Cohortstudy 2 M.8NxM.S2IN.MS] M.NNS M.892
CaseJcontrolstudy P M.R8xM.44IM.TT] <M.MMN M.8PN
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4.AssessmentofmublicationBias
The Begg funnelplotwas symmeticIand the bggertestprovided no
evidenceofpublicationbiasforthetofuEt=J2.S2Im=M.MT9FIandtotalsoyfood
Et=JN.2S;m=M.29RF.eoweverIforthenonJfermentedsoyfoodanalysisIvisual
inspection oftheBegg funnelplotEcigure4Fand thebggertestprovided
evidenceforpublicationbiasEt=J2.49Im=M.M4TF.
cigure4.cunnelplotfornonJfermentedsoyfood
tecalculatedthenumberofstudieswithnulresultsthatwouldberequired
toeliminatesignificanceweobservedfortheseassociations.ThesefailJsafe
numbers were NN.9 for tofuI2P.2 for totalsoy foodIand P2.P for the
nonJfermentedsoyfood.
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Ⅳ.afpCrppflk
The current metaJanalysis supported a significant inverse association
between soy food consumption and risk ofprostate cancer.pubjects who
consumedhigheramountsoftotalandnonJfermentedsoyfoodhadalower
riskforprostatecancerIcomparedtothosewhoconsumedrelativelyless.An
analysisregardingindividualtypesofsoyfoodsuggestedthatthiseffectwas
due to consumption of tofu.curthermoreIthe association persisted and
remainedstatisticalysignificantinsensitivityanalysisperformedtoassessthe
potential effect of study quality.kattoIsoybean milkImiso were only
investigated in a few studiesIso we can not conclude whether there
consumingthem hasnoeffectIorthattheeffectofconsumingthesefoodsis
maskedbythesmalnumberofstudies.
AdditionalyIinthepooledanalysisIweobservedsimilarinverseassociations
betweengenisteinordaidzeinintakeandtheriskofprostatecancer.diventhis
consistencyIweconcludedthatarelationshipcouldexistIbutfurtherstudies
arerequiredtomakeafirm conclusion.
N.salidityofthestudiesandlimitationsofthisreview
eoweverIthe considerable variation in the amountofsoy food ingested
makesitimpossibletodraw anything butaqualitativeconclusion.tecan
concludethattheassociationsmaypossiblyexistIbutthemagnititudeofthe
observedestimatesareinexact.
kotablyIweobservedevidenceofpublicationbiasthatmighthaveledto
asymmetryinthefunnelplots.fnthesesituationsIthecombinedeffectofthe
metaJanalysis would overestimate the treatmentDs effect. ThereforeI we
investigatedthestatisticalstabilityofthemetaJanalysisresultsJbycalculating
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thesoJcaled failsafenumbersWthenumberofstudieswith negativedata
necessary to negate the significance ofthe observed associations.corthe
current analysesI these numbers were relatively smal according to a
commonlyJusedcriterionthatrequiresafailJsafenumbertobeERnHNMIwhere
nistheoriginalnumberofstudiesintheanalysisFEoosenthalIN9T9F
Thesensitivity analysesgrouped according to study design demonstrated
associations for caseJcontrolbutnotfor cohortstudies.The mostlikely
underlying explanation forthis situation is bias in recaling dietary intake
EMalilaI N998FW moreover publication of "positive" studies may have
overestimated the association in the caseJcontrol comparisons. eoweverI
considering the tendency ofreverse associations and the smal numberof
selectedstudiesIanauthenticrelationshipmaypossiblyexistIalthoughwecan
notverifysucharelationshipinthisreview.
Anotherpossiblelimitation isthatpeoplemay consumedifferenttypesof
soy food that may or may not mediate different levels of protectionJ
particularyfermentedandnonJfermentedsoyfood.Thisfactmakesitdifficult
toestimatetheexacteffectofindividualsoyfoods.AsshowninthisstudyI
themagnitudeIanddirectionoftheeffectsofindividualsoyfoodwerequite
different.ToestimatetheeffectofonetypeofsoyfoodItheprimarystudy
shouldhavestatisticalyadjusted data to that from consumption of another 
type of soy food. 
ThistypeofstudyispreliminaryIbecausepeoplewhochoosetoeatsoy
may alsomakeotherlifestyledecisionsthatlowertheriskofcancerEe.g.I
lowerfatintakeIhighervegetableandfruitintakeImorefrequentexerciseF.
TheoreticalyIthesehabitsIratherthansoyintakeIcouldbebehindthebenefits
seen in these studies.Among the selected thirteen studiesIthree did not
considerany otherlifestyleconfoundersIbutweregarded thesestudiesas
being ofpoorqualityIand we excluded them in the sensitivity analysis.
- 20 -
eoweverIthequalityofthestudiesdidnotseem tomarkedlyinfluencethe
results.
Confoundingvariablesarethemostcriticalthreattothevalidityofresults
from cohort studiesI whereas many more difficultiesI selection bias in
particularIarise in caseJcontrolstudies EbggerI2MMTF.Among the eight
caseJcontrolstudiesIonlythreestudiesenroledcommunityJbasedcontrolsIand
theothersenroledhospitalJbasedcontrols.eoweverIdatawerenotsufficient
tomakeajudgementastohow muchselectionbiasinfluencedtheoutcomeof
thestudies.
iackofdataconcerningfoodcompositionEmeetersI2MMPFIaswelaslackof
informationaboutthesoyportionsizesthatthesubjectsconsumedEgacobsenI
N998Fcomplicatedthedietaryanalysis.lnlyfivestudiesaddressedthevalidity
oftheirquestionnaires.MisclassificationofsoyintakemayhaveoccurredIdue
to measurementerrorsassociated with thedietary instrumentsEieeI2MMPF.
eoweverIsuchmisclassificationisoftenassumedtobenondifferentialIleading
toanunderestimationofanytrueassociationsofdietarycomponentsandriskI
ratherthananoverestimationEtuIN99SF.
bxcept for two of the cohort studiesIthe studies assessed soy food
consumptiononlyonce;giventhelongfolowJupperiodofmanyofthecohort
studiesIchangesinsoyfoodconsumptionamongthesubjectsmayweakenthe
observedassociationsEaavisN99NF.
2.Mechanism
poy anditsisoflavonecomponentshavebeen studied scientificaly in the
contextofnumerous health conditions.fsoflavones such as genistein are
believed to have estrogenJlike effects in the body;as a resultIthey are
sometimescaled "phytoestrogens."fn laboratory studiesIhoweverIitisnot
clearwhetherisoflavonesstimulateorblocktheeffectsofestrogen;theymay
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dobothIactingasmixedJreceptoragonistsLantagonists.phortJterm intervention
studieshaveshownthatserum sex hormoneJbinding globulinconcentrations
areelevatedinmenwhoconsumetofuEeabitoI2MMM;eabito2MMNF.fnadditionI
intakeofphytoestrogensmay reducecel proliferation and angiogenesisand
increaseapoptosisEBylundI2MMM;ZhouIN999;ZhouI2MM2F.
P.cindingsfrom otherreviews
vanetal.examinedtherelationshipbetweensoyintakeandprostatecancer
riskinametaJanalysisofepidemiologicstudies.ThemetaJanalysisincluded
twocohortstudiesEkomuraI2MM4;gacobsenIN998FandsixcaseJcontrolstudies
EponodaI2MM4;ieeI2MMP;holonelI2MMM;sileneuveIN999;ptromIN999;pungI
N999F.They concluded thatconsumption ofsoy foods correlated with an
approximatelyPM% reductioninprostatecancerriskEvanI2MMRF.Althoughour
study revealed a similar findingI we made a more comprehensive
methodologicaleffortWweincludedamorecompleteliteraturesearchIconducted
subgroup analyses by individual soy food or isoflavoneI and peformed
sensitivityanalyses.
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s.ClkCirpflkp
Thissystematicreview suggestthathighersoyfoodconsumptionmaylower
the risk ofthe prostate cancer.Although we selected a smal numberof
primarystudiesIandthemethodologicaldifferencesbetweenstudieswerelargeI
thefindingsofourmultipleanalyseswereconsistentandcorroboratedprevious
study.ftis possible thatthe weak estrogenJlike effectofthe isoflavones
containedinsoymighthelppreventprostatecancerIbuttheseresultsshould
bereflectedinmuchmorestudiesIfordefiniteconclusionscanbemade.The
resultshereinhighlighttheneedforfutureresearchshouldattempttoestablish
whetherthisassociationiscausalandtoclarifytheunderlyingmechanism.
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국문요약
콩 섭취와 전립선암의 위험W관찰연구의 메타 분석
배경 W관찰 연구들에서 콩 음식 섭취가 전립선암의 발생을 감소시킬 수도 있다
고 제시되었으나 명확한 결론은 내려지지 않았다.
목적 W콩 음식이나 보충제 섭취와 전립선 암의 발생과의 관계를 평가한 관찰연
구들을 메타 분석하고 체계적으로 고찰하고자 한다.
자료원과 연구 선택 W2MMT년 NM월까지의 자료를 mubMedIbmbaseICikAeiI
horeaMedicalaatabaseIhoreaMedIhoreanstudiesfnformationpervicesystemI
gAMApIChinaAcademicjournal를 이용해 검색하였다. 전자 검색된 자료의 참
고문헌을 수기 검색하고 근거 보고서를 리뷰하였다.
자료 추출과 자료 통합 W두 명의 리뷰 저자가 독립적으로 표준화된 자료 추출
양식을 사용해 연구 설계I주요 질문I대상자의 수와 특성I콩 섭취량의 측정I추적
관찰기간I결과변수와 효과의 크기I보정한 혼란변수의 보정 자료를 추출하였다.
무작위 효과 모형을 이용해 pooledlo을 구하였다.
결과 W 총 코호트 연구 R편과 환자J대조군 연구 8편이 선택되었다.전체 콩 음
식에 대한 pooledlo은 M.S9E9R% CfIM.RTJM.84F였고 콩 비 발효 음식에 대한
pooledlo은 M.TRE9R% CfIM.S2JM.89F였다.개별 콩 음식 중 두부만 pooledlo
M.TPE9R%CfIM.RTJM.92F였고 두유I미소I낫도는 결과가 유의하지 않았다.콩 성분
중 genistein과 daidzein이 유의한 결과가 나왔다
결론 W콩 음식 중 발효 음식I특히 두부는 전립선암의 발생을 감소시킨다.향후
이런 연관성과 기전을 명확히 하는 임상시험이 필요하다.
핵심단어 W콩I전립선암I메타분석
